Flower buds were collected from the fields, from public parks or from the gardens at institutions and residences. The buds were fixed in Carnoy's fluid (6:3:1).
Fixation was always done in the forenoon. Squash preparations were made from anthers and meiosis was studied in temporary preparations. The temporary preparations could be retained by adding a drop of a mixture of gly cerine and 45% acetic acid (1:10) through the edge of the cover glass. Camera lucida drawings were made from the temporary preparations. Wherever pos sible, slides were made permanent following schedule earlier outlined by Gupta and Srivastava (1969) .
Identifications were mainly done by Dr. V. Singh, Meerut College, Meerut. Voucher specimens were retained in the personal collection of the senior author at Meerut University.
The tribes, genera and species were arranged in an alpha betic order for the sake of convenience.
In earlier report (Gupta 1969 ), Hooker's Flora of British India (Vol. 3, 1883) was followed.
However, this was not con venient for those having no training in taxonomy.
Retsults and discussion
The gametic chromosome number as worked out at meiosis are listed in Table 1 . Results of only those collections, which showed relatively irregular meiosis, are presented in Table 2. The morphological  variations  among  different  cyto   types are presented  in Table 3 . For the purpose of morphology, data on stomata and flowers only could be presented, since only few plants in the form of herbarium specimens were available for study.
The observations and discussion which follow will be restricted to only those species which either gave new chromosome counts or else exhibited other interest ing features. Of the 33 collections belonging to 28 species, there were only 14 collections from 13 species which had this feature, and only these will be described in detail. The remaining collections confirmed the earlier reports and the infor mation regarding these can be found in Table 1 .
The Table 1 suggested that there was considerable numerical diversity in the chromosome numbers in this family. In order to explain numerical diversity in this family both at the diploid and the polyploid levels, two view points are available. While Stebbins (1966) assumed parallel polyploidy from diploids and the lower polyploids with different base numbers, Raven and Khyos (1965) sug gested dysploid changes at the same ploidy level. Ehrendorfer et al. (1968) dis cussed new and important evidence in favour of the former view point. They also discussed the possibility of x=7 as the only primitive base number in Angio sperms. They believed that the descending dysploidy would be more common both at the diploid and the polyploid levels. This is understandable from the cytogenetical view point also, because reduction in chromosome number can be brought about by translocations etc., while increase in chromosome number would require fragmentation of the existing chromosomes particularly through the misdivision of the centromere. Keeping these criteria in mind, the numerical di versity will be discussed in the following discussion.
Abarboa ramosa
Abarboa ramosa, also known as Volutarella divaricata was found as a weed, common during the later part of winter season. Under the name V. divaricata, Mehra et al. (1969) gave two chromosome counts viz. n=8 and n=14. The present material collected from Meerut showed formation of 18 bivalents at metaphase I (Fig. 1) . This added another chromosome number and another base number for this species and the genus. If x=7 was the original base number, x=8 and x=9 could be derived by ascending dysploidy.
Blumea laciniata
Blumea laciniata, was earlier studied for the first time by Gupta (1969) . He studied the material collected from Gorakhpur and gave a chromasome count of n=10. In the present study the material was collected from Meerut. At meiosis, nine bivalents were observed (Fig. 2 ). This represented a new chromosome count and a new base number for the species and the genus. Earlier reports on this genus included n=11 for B. lacera (Mehra et al. 1965 ) and B. membranacea (Mehra et al. 1965) . However, reports of 2n=11 for B. lacera (Gupta 1969 ) and n=10 and n=9 for B. laciniata (Gupta 1969 and the present report) suggested that there may be and to 11 by combination with 6. The base number 9 could be derived from 10 directly or from 5 and 4. Such a line of evolution had support from the report of 2n=11 for B. lacera (Gupta 1969 Since the phenomenon of asyndesis was observed only in one plant, the other plants showing the normal meiotic behaviour, it was concluded that perhaps asyn desis was genetically controlled. The details of meiosis in this collection are be ing published elsewhere (Srivastava and Gupta 1970) .
Cirsium arvense
Cirsium arvense, also known as Cnicus arvensis was found as a weed, common at the end of the winter season. The material collected from Meerut was studied and 18 bivalents were observed at metaphase I. Quadrivalent formation was occasionally observed (Fig. 3) . This could be due to translocation heterozygosity or due to segmental polyploidy. The present report differed from the earlier report of 2n=34 (Table 1 ) and n=17 (Mehra et al. 1965) . It is possible that in this species, the original base number was x=9 or 18 and that 17 was secondarily derived one. In any case the present report suggested an additional base number in this species.
Coreopsis basalis
Two collections for this species from Meerut were studied cytologycally. The two collections represented two different chromosome races with n=10 (Fig. 4) and n=11 (Fig. 5) . Earlier reports on this species included the study of two dif ferent varieties viz. Coreopsis basalis var. basalis and C. basalis var. wrightii (Tur ner 1960). Both these varieties had n=13. The herbarium specimen of col lection number 129, which was earlier studied by Gupta (1969) , was identified by Central National Herbarium, Howrah as Coreopsis coronata and was so reported in our earlier report. The specimen was re-examined by Dr. V. Singh, who identi fied it as C. basalis. If this identification was correct, as we believed, then n=10 reported earlier for C. coronata was actually a new count for C. basalis. The present report added another chromosome number for the species (n=11). This makes three chromosome counts representing three base numbers in the species (n=x=10, 11 and 13).
Thus Coreopsis basalis represented an interesting case of interspecific dys ploidy. The three base numbers could result either from x=10 as a result of ascending dysploidy or possibly from x2=14 as a result of descending dysploidy. x2=14 must have been derived from the original primitive base number x=7 (Ehrendorfer et al. 1968) . If the second alternative was accepted, which looked more plausible, the present case of dysploidy in Coreopsis basalis will support the view of Raven and Khyos (1965) , who believed that the dysploid changes take place at the same ploidy level.
Cosmos bipinnatus
This was a cultivated species and was collected at Meerut. The chromosome count confirmed the earlier report of n=12 (Table 1, Fig. 6 ). However in the material studied, one B chromosome was found to be present in certain PMCs (Fig.  7) . B-chromosome in this species is reported for the first time. However, in the genus Cosmos, x=12 was an established base number and there was no evidence of intraspecific dysploidy.
Dahlia variabilis
This species was studied for the first time in 1931 (Table 1 ). In the present study, two cultivars from the Botanic Gardens, Gorakhpur University, were cytologically analysed. Both collections confirmed the earlier report of n=32. Multivalent for mation was observed (Fig. 8) in one of the two collections studied ( Table 2 ), suggesting that it was not a pure allo polyploid. Associations of more than six chromosomes were never observed. In the other collection, where multi valent formation was not ob served, secondary association was observed among the bi valents. The bivalents were found to be associated in eight groups, suggesting that it could be an octaploid (Fig.  9) . At anaphase I, there was normal disjunction of 32 chromosomes to each pole (Fig. 10) . In the genus Dahlia, perhaps two different base numbers are commonly found, viz. x=8 and x=18 (Darlington and Wylie 1955) . x=18 could be derived from x=9 which may or may not exist now.
Dimorphotheca annua
This species was studied by the authors for the first time. An analysis of meiosis showed 9 bivalents (Fig. 11) . Subsequent stages of meiosis were normal.
These observations were in agreement with earlier reports of n=9 in other species of the genus. Therefore , x=9 could be the main base number in the genus. However, there were reports of x=10 also (Darlington and Wylie 1955) .
Emilia sonchifolia
The material for this species was collected from Hastinapur. Eight bivalents were observed at metaphase I (Fig. 12) . This was a new count for the species. The earlier report of x=n=5 and n=10 are listed in Table 1 . Since the only earlier known base number was x=5, the present study added another base number to the species and the genus. The base number x=8 being reported here must have been derived from x2=10 due to descend ing dysploidy. tions meiosis was normal and 9 bivalents (Fig. 13), 16 bivalents (Fig. 14) and 18 bivalents (Fig. 15) were regularly observed.
The morphological features for the stomata and the flowers in the three chro mosome races are represented in It was not possible to record other morphological features, since only few herba rium specimens were available for study. This was a cultivated species commonly grown in residential gradens. A single collection belonging to this species was studied and seven bivalents were observed (Fig. 16) . The present study, therefore, added a new count for the species, since the only earlier report was 2n=48 (Table 1 ). The present report also added a new base number for the species.
Viguieria helianthoides
This species was studied by the authors for the first time and 17 bivalents were observed during meiosis (Fig. 17) . Meiotic behaviour was completely normal. However, n=17 was known in this genus for other species studied earlier. These species were V. grammatoglossa, V. hemsleyana, V. trachyphylla, V. cor difolia, V. adenophylla, V. porteri and V. sordiroi. The presence of the same chromosome number in several species suggested that x=17 was fairly well estab-Further Cytological Investigations in Indian Compositae 591 lished in this genus. However, the earlier reports on n=18 for V . deltoides var.
parishii (Powell and Turner 1963) and n=8 for V. longifolia var. parishii (Powell and Turner 1963 ) and n=17 should be secondarily derived base numbers . The primary base numbers could be x=8, 9. These two base numbers could have easily given rise to x=17.
Youngia japonica
Youngia japonica also known as Crepis japonica was commonly found during the winter season. Nine bivalents were observed during meiosis . The bivalents disjoined at anaphase I sending nine chromosomes to each pole (Fig. 18) . The earlier reports included a single chromosome count with n=8 . The present report, therefore, added another base number viz. x=9 for the species. genera from ten different tribes are reported. 2. Results of cytological study in 13 species were discussed in detail, since these were either studied for the first time or gave new counts or else showed other features of cytological interest.
3. Dysploidy was found to be common feature at the intraspecific level.
4. Polyploidy, as well as ascending and descending dysploidy seemed to have played an important role in evolution of the taxa discussed.
